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Abstract
Suicide is one of the leading causes of death in adolescents and help-seeking behaviour for suicidal behaviour is low. School-
based screenings can identify adolescents at risk for suicidal behaviour and might have the potential to facilitate service 
use and reduce suicidal behaviour. The aim of this study was to assess associations of a two-stage school-based screening 
with service use and suicidality in adolescents (aged 15 ± 0.9 years) from 11 European countries after one year. Students 
participating in the ‘Saving and Empowering Young Lives in Europe’ (SEYLE) study completed a self-report questionnaire 
including items on suicidal behaviour. Those screening positive for current suicidality (first screening stage) were invited 
to an interview with a mental health professional (second stage) who referred them for treatment, if necessary. At 12-month 
follow-up, students completed the same self-report questionnaire including questions on service use within the past year. 
Of the N = 12,395 SEYLE participants, 516 (4.2%) screened positive for current suicidality and were invited to the inter-
view. Of these, 362 completed the 12-month follow-up with 136 (37.6%) self-selecting to attend the interview (screening 
completers). The majority of both screening completers (81.9%) and non-completers (91.6%) had not received professional 
treatment within one year, with completers being slightly more likely to receive it (χ2(1) = 8.948, V = 0.157, p ≤ 0.01). Screen-
ing completion was associated with higher service use (OR 2.695, se 1.017, p ≤ 0.01) and lower suicidality at follow-up (OR 
0.505, se 0.114, p ≤ 0.01) after controlling for potential confounders. This school-based screening offered limited evidence 
for the improvement of service use for suicidality. Similar future programmes might improve interview attendance rate and 
address adolescents’ barriers to care.
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Introduction
In Europe, suicide rates are on average the highest world-
wide [1], with suicide being one of the leading causes of 
death in adolescents [2, 3]. Suicidal behaviour has serious 
consequences for the individual [4, 5], and negatively affects 
their families and friends [6]. Although mental health-
care is available in many European countries, the burden 
of both mental disorders and suicidal behaviour remains 
high. One potential reason is the low level of help-seeking 
behaviour within the mental healthcare system [7], which 
is most evident among youth [8]. Evidence suggests that 
only 20–40% of children and adolescents with mental health 
problems have been detected by health services, and only 
25% received appropriate professional treatment [9]. Many 
adolescents that attempted suicide, reported earlier suicidal 
behaviour [10, 11] or engaged in deliberate self-harm [10, 
12] but did not receive mental healthcare for it. Non-fatal 
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self-harm and suicidal behaviour can precede suicide com-
pletion [13] but a progression might be prevented by timely 
intervention [14].
School-based screening interventions are considered use-
ful for identifying adolescents at risk for suicidal behaviour 
[15, 16] and have the potential to facilitate service use [7]. 
School-based screening interventions typically involve a 
two-stage process [15, 17]. First, all students complete a 
brief self-report instrument to detect those at risk. Second, 
a mental health professional interviews those at risk to iden-
tify individuals who require ongoing support and, if needed, 
refers them to a subsequent intervention [15]. Studies con-
ducting school-based screenings varied substantially in their 
number (between 4 and 45%) of young people identified as at 
risk for suicidal behaviour [15, 18]. This large difference in 
prevalence rates might be due to methodological differences 
in the studies. Although screenings have been criticised for 
their potential for high false-positive rates, it has been dem-
onstrated that school-based screenings following a so-called 
two-stage approach (screening with high sensitivity and low 
specificity in the first stage, and enhancing specificity by in-
depth assessment in the second stage) are clinically valid and 
reliable [19, 20] and may detect potential at-risk adolescents 
not otherwise identified [21]. For two-stage screenings to 
be effective, they should find people who are at risk and, if 
needed, facilitate access to treatment. While the usefulness 
of screenings to identify people at risk has been studied, 
much less is known whether they can facilitate access to 
treatment. An earlier study suggested that the referral after a 
two-stage screening for suicidality can facilitate adolescents’ 
access to mental health services at follow-up [7]. Whether 
this finding from the USA can be translated to the experience 
of young at-risk Europeans is so far unknown. In addition, 
factors, such as age, sex, mental health problems and well-
being [18, 22, 23], that are associated with service use and 
might confound associations between screening on subse-
quent service use, need to be considered when evaluating 
such screening procedures. Two-stage school-based screen-
ings are one potential option for indicated prevention involv-
ing individuals with subclinical symptoms and aiming to 
improve their service use, when necessary. This potentially 
improved service use might be indirectly associated adoles-
cents’ symptoms and well-being at a later time. To the best 
of our knowledge, this has not been studied so far in the con-
text of a large, multinational school-based screening. Within 
the framework of the ‘Saving and Empowering Young Lives 
in Europe’ (SEYLE) study [24], a two-stage screening for 
current suicidality was implemented as an emergency pro-
cedure within a large sample of adolescents. All students at 
risk for recent suicidality were immediately contacted and, 
if not directly reached, contacted several times to be invited 
for a clinical interview. Almost 80% of all at-risk students 
were reached but only 37.6% accepted the invitation for a 
clinical interview with various reasons for refusal with fewer 
than 10% refusing because they were already in contact with 
services [18]. We addressed the following research questions 
by conducting a 12-month follow-up of those who screened 
positive for current baseline suicidality: (1) how frequent 
was service use within 1 year among adolescents that com-
pleted the screening and those that did not and what type of 
services were used? (2) Is screening completion associated 
with follow-up service use controlled for baseline mental 
health problems and demographic characteristics (poten-
tial confounders)? (3) Do mental health problem differ 
between baseline and 12-month follow-up in the total sam-
ple, screening completers and non-completers, and service 
users and non-users? (4) Is screening completion associated 
with follow-up mental health problems when adjusting for 




The original SEYLE study is a randomised controlled trial 
(RCT) of the three school-based interventions and a minimal 
intervention/control group aiming at the primary prevention 
of suicidal behaviours [registered at the US National Insti-
tute of Health (NIH) clinical trial registry (NCT00906620), 
and the German Clinical Trials Register (DRKS00000214)]. 
Details on methodology and interventions have been 
described elsewhere [24, 25]. Eleven countries includ-
ing Austria, Estonia, Germany, France, Hungary, Ireland, 
Israel, Italy, Romania, Slovenia, and Spain implemented the 
SEYLE study, with Sweden as the coordinating site. Local 
ethical committees granted approval to each study site. The 
countries were selected to provide a broad geographical 
representation of Europe. Researchers in each country ran-
domly selected mixed-gender post-primary schools within 
a pre-determined and representative study site. A total of 
264 schools were approached for participation, of which 179 
schools accepted, with an overall response rate of 67.8%. 
The methodology of assessments and interventions were 
robust and homogenous across countries.
At baseline and at a 12-month follow-up, all students 
of the SEYLE study completed a self-report questionnaire 
in a school-based setting on, among other topics, soci-
odemographic characteristics, well-being, strengths and 
difficulties, depressive symptoms, and suicidal behaviour. 
Baseline data were assessed between November 2009 and 
December 2010, data for the follow-up 12 months later. 
To facilitate assessment of the change of these variables 
from baseline to follow-up, the same instruments were 
used. The questionnaire was adapted for adolescents. All 
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used instruments were chosen by the SEYLE Consortium, 
have been validated and well-studied [24]. Students and 
their parents were informed about all procedures of the 
study and all gave written consent. One part of the base-
line assessment was an emergency screening for current 
suicidality. This screening was performed before random 
allocation to the intervention arms was made; it aimed 
to identify adolescents at risk and offer them immediate 
support and referral if needed. The scope of this study 
focusses on the emergency screening for students that 
screened positive for current suicidality at baseline and 
completed the questionnaire at the 12-month follow-up.
Screening for current suicidality and screening 
completion
The screening followed above outlined two-stage 
approach. Two questions of the Paykel Suicide Scale 
(PSS) [26] were used to identify students with current 
(past 2 weeks) suicidality. Students that answered ‘yes’ 
to (a) ‘Have you tried to take your own life during the 
past 2 weeks?’ and/or students that answered ‘sometimes’, 
‘often’, ‘very often’ or ‘always’ to (b) ‘During the past 
2 weeks, have you reached the point where you seriously 
considered taking your life or perhaps made plans how 
you would go about doing it?’ were considered to be at 
risk for suicidality. These students were offered a clinical 
interview with a mental health professional and referred 
to subsequent services, if necessary (details on refer-
ral process in supplementary eMaterial 1). All students 
participating in the SEYLE study were included in the 
“emergency procedure”, i.e. completed the screening for 
current suicidality and subsequent interview procedure 
if applicable, before the school-based interventions were 
implemented. To avoid any stigmatisation, all students 
(including those screened positive for current suicidality) 
further continued the school-based intervention arm they 
were originally randomised to, but were excluded from 
the evaluation of the effectiveness of those interventions 
in the main effect paper of the SEYLE study [19]. Our 
variable screening completion (yes/no) indicates whether 
a student participated in both stages of the screening or 
not. This measure was used as independent variable in the 
regression analyses.
Across all countries, the screening process and the con-
tents of the interview were standardised and performed 
according to the study protocol. However, depending on 
local regulations and resources, follow-up process and 
interview setting could vary. For example, in some cen-
tres, the interview took place in schools, while in others, 
it took place at a local mental health facility. In most 
countries, both at-risk students and their parents were 
contacted via phone to schedule the clinical interview 
(see supplement 1 [18] on arrangement of interview).
Measures for mental health problems 
and well‑being
We assessed current (past 2 weeks) suicidality with a mod-
ified version of the 5-item PSS [26] including five different 
severity levels of suicidal ideation and behaviour (feeling 
that life is not worth living, wishing for death, thoughts of 
suicide without intent, seriously considering or planning 
suicide, and having attempted suicide). All but the ques-
tion about suicide attempt (yes/no) was rated on a 6-point 
Likert scale ranging from ‘never’ to ‘always’. Cronbach’s 
alpha for this measure (α = 0.79) was acceptable.
We assessed depressive symptoms in the past 2 weeks 
with 20-items of the 21-item Beck’s Depression Inventory 
(BDI-II) [27], excluding the item ‘loss of libido’, since 
it was considered inappropriate for adolescents in some 
cultural settings [28]. Students rated the items on a 4-point 
Likert scale and we computed sum scores for further 
analyses with higher values representing more depressive 
symptoms. Cronbach’s alpha (α = 0.86) was good.
We assessed past 6 months difficulties with four of the 
five subscales of the Strengths and Difficulties Question-
naire (SDQ) [29]. Subscales emotional symptoms, conduct 
problems, peer relation problems, and hyperactivity and/
or inattention contain five items each and are rated on a 
3-point Likert scale. A total difficulty score is generated by 
summing up scores from these four subscales with higher 
values indicating more difficulties. Cronbach’s alpha for 
this measure (α = 0.74) was acceptable.
We assessed positive mood, vitality, and general interest 
during the past 2 weeks with the 5-item WHO Well-being 
Scale (WHO-5) [30] which is reliable in adolescents sam-
ples [31]. Items are rated on a 5-point Likert scale and we 
generated sum scores with higher values representing bet-
ter well-being. The Cronbach’s alpha (α = 0.80) was good.
Service use
We asked students at the 12-month follow-up which type 
of service and support they had received since the imple-
mentation of the SEYLE study. Possible answer catego-
ries were: medication, professional one-on-one therapy, 
group therapy, advice from a health professional, healthy 
lifestyle group, a mentor to talk to, and others. Since we 
were interested in service use from health professionals, 
we created the binary variable of ‘service use’ with the 
answers ‘yes’ if students received medication, professional 
one-on-one therapy, group therapy, or advice from a health 
professional and ‘no’ they received other or no care.
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Statistical analyses
Inclusion criteria for data analyses of the current study 
were: at-risk for current suicidality at baseline and com-
pletion of the 12-month follow-up self-report question-
naire. We analysed differences in descriptive data at base-
line between screening completers and non-completers. 
We analysed differences in depressive symptoms, suicidal-
ity, difficulties, and well-being from baseline to follow-
up for the total sample, screening completers and non-
completers, and service users and non-users. If variables 
did not met assumptions for t test, Mann–Whitney U test 
and Wilcoxon signed-rank tests were used; if they did, 
independent and paired t tests were used. To control for 
potential confounders, the associations between screening 
completion and follow-up service use were modelled with 
simultaneous logistic regressions adjusted for age, sex, 
intervention group, and baseline mental health problems; 
the associations between screening completion and follow-
up mental health problems were modelled with simultane-
ous linear regressions for continuous and simultaneous 
ordered logistic regressions for ordered dependent varia-
bles, adjusted for service use, intervention group and base-
line mental health problems. In accordance with STROBE 
guidelines [32], we report unadjusted and adjusted regres-
sion models. Missing data (0.6–8.3% per variable) were 
listwise deleted. The statistical analyses were done in Stata 
version 15 (Stata Corporation, College Station, TX, USA).
Results
Sample
A total of N = 12,395 school-based adolescents partici-
pated in the SEYLE study. Of these, 516 (4.2%) students 
screened positive for current suicidality via self-report at 
baseline and 194 (37.6%) attended the interview (screen-
ing completers). Most students who did not attend the 
interview (non-completers) were unwilling to do so 
(58.1%; see [18]). The 12-month follow-up self-report was 
completed by 362 students. Of these, 136 students (37.6%) 
were screening completers (Fig. 1).
Subsequent data analyses and results refer to the 362 
students that were considered to be at risk for current sui-
cidality at baseline and completed the 12-month follow-
up questionnaire (hereafter, completers). eTable 1 reports 
baseline sample characteristics. Completers and non-com-
pleters showed no differences in most variables, with the 
only exception that completers had significantly higher 
scores of depressive symptoms at baseline.
Follow‑up service use and type of services used
The majority (87.6%) of students that were at risk for current 
suicidality at baseline did not engage in treatment with a 
health professional within 1 year with slightly more screen-
ing completers than non-completers engaging in it (Table 1). 
Regardless of completion or non-completion, most at-risk 
adolescents that used services with a health professional 
were engaged in professional one-to-one therapy, followed 
by having received counsel from a health professional. 
Only few at-risk adolescents received medication (Table 1). 
Among screening completers, service use did differ between 
students that were referred to a subsequent treatment and 
students that were not (Table 1).
Associations of screening completion 
with 12‑month follow‑up service use adjusted 
for potential confounders
After controlling association between screening completion 
and service use for baseline symptoms, difficulties, well-
being, sociodemographic variables and intervention group, 
screening completion was associated with higher odds of 
service use (Table 2; unadjusted models in eTable 2).
Differences in mental health problems 
and well‑being between baseline and 12‑month 
follow‑up
In the total sample, in both screening completers and non-
completers, and in both service users and non-users, depres-
sive symptoms, suicidality, and difficulties significantly 
decreased, while well-being significantly increased, between 
baseline and 12-month follow-up (eTable 3). Regardless 
whether the total sample, completers or service users are 
examined, effect sizes indicate that the strongest decrease 
was for suicidality and depressive symptoms. Service users 
generally reported more symptoms and difficulties, and 
lower well-being both at baseline and follow-up than non-
users. In particular, service users reported higher levels of 
suicidality at follow-up than non-users (eTable 3).
Association of screening completion with 12‑month 
follow‑up mental health problems adjusted 
for potential confounders
After controlling association between screening comple-
tion and follow-up mental health problems and well-being 
for baseline symptoms, difficulties, well-being, service use, 
and intervention group, screening completion was associ-
ated with lower depressive symptoms, lower suicidality, 
less difficulties, and better well-being at 12-month follow-
up (Table 3; unadjusted models in eTable 4).
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Discussion
This study had four key findings. First, both for screening 
completers and non-completers, 1-year service use rates 
of adolescents that were at risk for current suicidality at 
baseline were concerningly low with the majority (> 85%) 
not using any professional help. Second, adolescents that 
completed the screening were slightly more likely to engage 
in professional treatment even after controlling for base-
line mental health problems and well-being, age, sex, and 
Fig. 1  Flow-chart of recruitment and participation of students in SEYLE study, participation on screening process at baseline (11/2009–
12/2010) and completion of follow-up questionnaire (12 months after baseline)
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intervention group. Third, among adolescents with current 
suicidality at baseline, mental health problems and suici-
dality generally decreased while well-being increased from 
baseline to 12-month follow-up. Fourth, among screen-
ing completers, mental health problems and suicidality 
decreased and well-being increased more than among non-
completers. This association was controlled for baseline 
mental health problems, suicidality and well-being, and for 
service use and intervention group.
The findings of this study provide us with a picture of 
the possible potential of a two-stage screening approach 
for current suicidality regarding service use with a health 
professional and regarding suicidality, depressive symp-
toms, difficulties, and well-being after 1 year. However, it 
also outlines potential room for improvement and limita-
tions. Generally, the SEYLE study is so far the largest RCT 
involving school-aged adolescents aimed at suicide preven-
tion for this target group. It has high response rates and good 
follow-up rates and includes a suicide screening that is both 
sensitive and specific. We looked at associations of suicide 
screening on later service use and on adolescents’ mental 
health problems for the first time in a European sample 
presented with current suicidality. Despite these strengths, 
Table 1  Follow-up service use in total sample, among screening completers and those referred
‘χ2(df)’ Chi-squared test with degrees of freedom
a Service use refers to professional service use without category ‘not professional treatment’
b Cramer’s V of 0.1, 0.3, and 0.5 represent small, medium, and large effect size, respectively
c Number in cells larger/smaller than expected
Follow-up service  usea in total sample (N = 362)
Yes No Statistics
χ2(df), p, Cramer’s Vb










χ2(1) = 8.948, 
p ≤ 0.01, V = 0.157
Screening completers Screening non-completers



















χ2(4) = 7.011, 
p = 0.135, 
V = 0.345
Follow-up service  usea among screening completers (n = 136)
Yes No Statistics











χ2(1) = 3.734, 
p = 0.053, 
V = 0.166
Table 2  Adjusted logistic regression of variables associated with ser-
vice use within 1 year (n = 326)
**p ≤ 0.01, *p ≤ 0.05; se standard error; R2 = 0.152
a Reference category: no
b Reference: less depressive symptoms, lower suicidality, well-being 
and difficulties, and younger age, respectively
c Reference category: male
d Reference category: control group
Service use within 1 year
OR (se)
Screening  completiona 2.695** (1.017)
Baseline depressive  symptomsb 1.046* (0.022)
Baseline  suicidalityb 0.234 (0.188)
Baseline WHO well-beingb 0.995 (0.011)
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limitations of the current study have to be considered. For 
ethical reasons, all adolescents that were at risk for current 
suicidality at baseline were offered the immediate screen-
ing intervention. Furthermore, screening completion was 
self-selected by adolescents. For these two reasons, results 
of the current study are not based on a RCT and do not 
allow causal conclusions. However, we do also not expect 
that the RCT design of the original study had any effect 
on our results as the referral process was done before the 
school-based interventions were implemented and because 
we have statistically controlled for potential effects of the 
intervention arms. Furthermore, screening completers might 
have been more motivated to seek professional help even 
before completing the screening. Following this hypothesis, 
the observed association between screening completion and 
higher frequency of service use could have been influenced 
by the higher baseline symptoms and difficulties of the com-
pleter group potentially underlying the stronger motivation 
for treatment. All involved countries performed the stand-
ardised screening process including an interview accord-
ing to the study protocol. Several steps, such as contacting 
adolescents multiple times and contacting the parents, were 
taken to increase interview attendance rate but it was still 
low. However, some follow-up processes and interview set-
tings varied slightly. For example, study locations that used 
schools as interview settings had higher interview attend-
ance rates than those that used the study centre and/or the 
local mental health institution [18]. Future studies with a 
similar design might consider offering the interviews with 
the mental healthcare professionals at schools and increas-
ing mental health awareness among adolescents; this might 
lead to a better attendance rate. We were not able to account 
for different healthcare systems between countries or their 
coverage of mental healthcare. Because of these two points, 
we are not able to draw conclusions about adolescents from 
specific countries, but only about European adolescents in 
general. However, we conducted sensitivity analyses enter-
ing country as a covariate in our regression models but did 
not find significant country differences with regard to help-
seeking. While the relatively small groups of completers for 
each country do not allow ruling out small country effects, 
these analyses indicate that our results may be generalized 
to the overall European population. Last, we only focussed 
on adolescents’ perspectives, without addressing the influ-
ence their parents’ perspectives might have. In addition to 
adolescents themselves, parents are important stakeholders 
in adolescent mental health care; but parents and adolescents 
may report different mental health concerns in relation to the 
adolescent or disagree whether or what type of mental health 
care is perceived as being needed [33, 34]. Future studies 
might include both parents’ and adolescents’ perspectives in 
relation to mental health problems and service use.
Our findings suggest that despite the positive associa-
tion between completion of screening and service use with 
a health professional described before [7], service use rates 
of adolescents with current suicidality remain low. A lack 
Table 3  Adjusted linear or ordered logistic regression models of variables associated with 12-month follow-up symptoms, difficulties, and well-
being
Depressive symptoms R2 = 0.208; suicidality pseudo R2 = 0.040; well-being R2 = 0.107; difficulties R2 = 0.240
***p ≤ 0.001; **p ≤ 0.01; *p ≤ 0.05
OR odds ratio, β regression coefficient, se standard error
a Reference category: screening not completed
b Reference category: no service use
c Reference category: control group
d Reference: lower depressive symptoms, difficulties, well-being
e Reference category: seriously considered suicide
Depressive  symptomsd Suicidalitye Well-beingd Difficultiesd
β (se) OR (se) β (se) β (se)
Screening  completiona − 3.535** (1.233) 0.505** (0.114) 7.870** (2.598) − 0.324 (0.598)
Service  useb 5.073** (1.821) 1.879 (0.610) − 5.326 (3.861) 0.774 (0.896)
Intervention  groupc
 Question, persuade, and refer














Baseline depressive  symptomsd 0.297*** (0.064) 1.045*** (0.012) − 0.003 (0.138) 0.069* (0.031)
Baseline  suicidalitye 0.510 (1.893) 1.199 (0.399) 5.768 (3.980) 0.350 (0.915)
Baseline well-being  WHOd − 0.014 (0.032) 1.006 (0.006) 0.222** (0.068) 0.003 (0.016)
Baseline  difficultiesd 0.205 (0.133) 1.027 (0.025) − 0.374 (0.284) 0.412*** (0.064)
 European Child & Adolescent Psychiatry
1 3
of perceived need for care or other barriers to care [35, 36] 
including stigma [37, 38] are some of the reasons why peo-
ple often do not use treatment. The low explained variance 
of our model indicates that other factors are involved in ser-
vice use than the one we have focussed on. Most at-risk 
adolescents that engaged in services within 1 year received 
professional one-to-one therapy while only a few at-risk 
adolescents received medication. It is difficult to judge if 
the received services were appropriate because we cannot 
determine which symptoms, problems, and disorders were 
treated.
Furthermore, our findings suggest that for all adolescents 
with current suicidality at baseline, mental health problems 
decreased and well-being increased from baseline to follow-
up, despite the fact that many did not receive professional 
mental health care. This might seem contradictory at first, 
however, it should be noted that all participants received one 
of the SEYLE interventions after completing the screen-
ing, which may have contributed to the overall decline in 
mental health problems. In addition, it has been previously 
reported that among people with a depressive, anxiety and 
substance use disorder that had never been treated, remission 
rates were approximately 50% without subsequent treatment 
[39]. Depressive symptoms and suicidality decreased more 
and well-being increased more for completers than non-com-
pleters. While this may be attributed to increased service 
use, there is still the possibility that the general motivation 
for change and help-seeking itself may have an impact on 
mental health symptoms trajectories. Our finding can, again, 
be compared to another finding of the same earlier study that 
showed that despite remission of symptoms in both groups 
that did or did not access services, participants that did not 
access services had a lower quality-of-life score than those 
that did access services [39].
Completers and non-completers had similar difficulties 
including emotional symptoms, conduct problems, hyperac-
tivity and/or inattention, and peer relationship problems. The 
improvement of depressive symptoms, suicidality, and well-
being might not translate to other problems that adolescents 
might experience, such as conduct and peer relationship 
problems. Furthermore, depressive symptoms, suicidality, 
and well-being relate to the past 2 weeks, while difficul-
ties relate to the past 6 months. The positive association of 
screening completion and adolescents’ mental health might 
only occur after a certain amount of time has passed.
School-based screening programs might be useful tools 
to detect adolescents at risk for current suicidality. Facili-
tating service use rates seems to be more difficult because 
the overall level of help-seeking among suicidal adolescents 
remained low, even after screening completion and subse-
quent referral. Future school-based screening studies might 
conduct interviews at schools to improve attendance rate and 
address adolescents’ barriers to care.
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